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Abstract

Seizures are relatively common in Alzheimer disease (AD) and other neurodegenerative disorders.
To our knowledge, however, there have been no reports of seizures associated with corticobasal
degeneration (CBD). We describe a patient with brain biopsy features suggestive of CBD whose
course was complicated by complex partial seizures with secondary generalization. Thus, the
occurrence of seizures in a patient with dementia should not exclude the diagnosis of CBD.

CASE HISTORY

A 65-year-old right-handed woman presented to our clinic with a 2-year history of difficulty
in driving and a 1-year history of declining speech, reading, and writing. At her initial visit
she also complained of gait imbalance, mild short-term memory deficits, and difficulty in
performing household chores. Her medical history was significant for hyperlipidemia,
hypertension, osteoporosis, mild left hearing loss, and cervical radiculopathy. Her daily
medications consisted of atorvastatin, alendronate, aspirin, calcium, a multivitamin, and
vitamins C and D. She was college educated. She had never used tobacco or illicit drugs,
and she drank alcohol only rarely. There was no family history of early-onset dementia.

Her neurological examination showed slow, spastic speech with phonemic paraphasias, mild
naming difficulty, mildly impaired memory, perseveration, frequent (and at times
inappropriate) laughter, a partial Balint syndrome with asimultanagnosia and optic apraxia,
visual extinction to double simultaneous stimulation on the left, bilateral blepharospasm, and
square-wave jerks. There was no supranuclear gaze palsy. She had asymmetric limb
ideomotor apraxia, rigidity, and impaired rapid alternating movements, all worse on the left.
Her gait was slow and slightly wide-based. Sensation, reflex, and coordination testing were
unremarkable, and her plantar responses were flexor.

Her mini-mental state examination (MMSE) score was 26/30, losing one point each for loss
of orientation, failing to recall 1/3 words, failing to correctly spell “world” backwards, and
poor copy of intersecting pentagons. Neuropsychological testing showed deficits in visual
spatial skills, confrontation naming and language, calculations, abstraction, working
memory, and set-shifting, with relative sparing of episodic memory. Her initial brain MRI
demonstrated moderate bilateral parietal, frontal and caudate atrophy. There were no white
matter abnormalities, post-contrast enhancement or restricted diffusion.

Shortly after her clinic visit the patient was found unconscious by a family member. She was
admitted to a local hospital where she was observed to have two left-sided focal motor
seizures. A repeat brain MRI was unchanged. She was prescribed levetiracetam and
discharged home. One week later, after missing two doses of her antiepileptic medication,
she had a precipitous change and was noted to be neglectful of her left side. Examination
revealed a stable MMSE score of 26, left visual, auditory, and tactile neglect and a right
gaze preference. A complete blood count, electrolytes, liver and renal function studies were
normal. An MRI with fluid-attenuated inversion recovery (FLAIR) sequence showed
hyperintensity in right parietal and posterior temporal lobes without restricted diffusion (Fig
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1). Electroencephalogram (EEG) at the time showed a semirhythmic, medium amplitude
background with a well-developed 9-10 Hz alpha rhythm. On the right, the background was
of higher amplitude, disordered and slowed to the theta range, with spikes and sharp waves
arising predominantly from the right parietal region in 3-4 second bursts every 8-12 seconds.
Sharp waves from the right hemisphere occasionally spread to the left anterior quadrant (Fig
1). There was no clear clinical correlate to these discharges, although the degree of neglect
and right gaze preference fluctuated while the recording was being obtained. Repeat MRI
one week later showed cortical T1 shortening suggestive of laminar necrosis in the region of
the FLAIR abnormality seen previously. The FLAIR changes resolved after several months
and were attributed to postictal factors (Fig 1).

On further evaluation, no embolic source for recurrent vascular events was found on
computed tomography (CT) angiogram of the neck and brain, electrocardiogram or
echocardiogram. A rheumatologic panel was negative, and thyroid studies, rapid plasma
reagin, vitamin B1,, human immunodeficiency virus, and Lyme titers were unremarkable.
Her spinal fluid had a normal white cell count, protein content and 1gG index, negative
cytology and was negative on Whipple’s polymerase chain reaction. Spinal fluid and serum
testing for the paraneoplastic antibodies Hu, Yo, Ri, Mal, Ma2, CV2/CRMP5, amphiphysin,
Tr, and voltage-gated potassium channels was unrevealing. CT of the chest, abdomen and
pelvis did not show a primary neoplasm. Twenty-four hour urine levels of tin, lead, mercury
and arsenic were normal. Copper and manganese were slightly above the upper limits of
normal. Genetic testing for mitochondrial myopathy, encephalopathy, lactic acidosis and
stroke; myoclonic epilepsy with ragged-red fibers; and neuropathy, ataxia and retinitis
pigmentosa mutations were negative. Positron-emission tomography with 18fluoro-labeled
fluorodeoxyglucose revealed decreased glucose metabolism in the right parietal, lateral and
medial temporal and posterior frontal lobes (Fig 2). A nuclear scan with 1carbon-labeled
Pittsburgh-compound B (PIB) (Klunk, 2004) did not show evidence of beta-amyloid
deposition. A brain biopsy of the right parietal cortex and periventricular white matter
showed findings consistent with corticobasal degeneration, including neuropil threads in the
cortex and white matter, with occasional coiled bodies and Pick-like bodies on CP-13 and
Gallyas silver staining (Dickson, 2002). Hematoxylin and eosin staining showed ballooned
neurons. Bielschowsky staining revealed no plaques or neurofibrillary tangles to suggest
AD, and staining for alpha-synuclein and beta-amyloid was negative (Fig 3). The specimen
was processed using previously reported standardized techniques (Forman, 2006).

Treatment with levetiracetam was continued. Despite good control of seizures, the patient
continued to exhibit symptoms of left hemineglect. She developed Balint syndrome and her
right gaze preference worsened. Her left arm developed dystonia and would at times levitate
involuntarily or antagonistically grab at clothes she was trying to remove, consistent with an
alien limb phenomenon. Axial rigidity progressed and her gait became slow and shuffling
and she became wheelchair bound one year following presentation. Episodic memory was
relatively well-preserved until late in her course. Eventually she was transferred to hospice
care where she passed away less than two years following presentation. Permission for an
autopsy was not granted.

DISCUSSION

Seizures occur at a higher frequency in patients with dementia than in age-matched controls
(Brodie, 2005). The association between neurodegenerative disease and seizures was first
demonstrated in patients with Alzheimer disease who were noted to develop convulsions
after the onset of dementia without a clear symptomatic seizure focus (Hauser, 1986). It has
since been noted that other types of degenerative diseases including dementia with Lewy
bodies (DLB), frontotemporal dementia and progressive supranuclear palsy (PSP) also are
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associated with seizures (Forsgren, 1996; Hesdorffer, 1996; Nygaard, 1989; Sperfeld, 1999;
Weiner, 2003). Many seizure types have been reported in patients with dementia, including
generalized tonic-clonic seizures, simple partial seizures with or without secondary
generalization, and complex partial seizures (Lozsadi, 2006; Nygaard, 1989; Rao, 2009).
Although seizures are typically a late complication of dementia, they may also manifest
within the first few years of the illness (Lozsadi, 2006).

The patient described in this report had a clinical condition consistent with corticobasal
syndrome (CBS), with progressive aphasia, parkinsonism, and asymmetric apraxia, rigidity,
dystonia, and alien limb phenomenon. CBS has been associated with a variety of underlying
histopathologies, including CBD, AD, PSP, Pick’s disease, and prion disease (Boeve, 1999).
In our patient, testing for other possible causes of dementia was unrevealing, and brain
biopsy showed findings typical of CBD. PSP, a tauopathy closely related to CBD, can
present clinically as CBS (Josephs, 2006) and is known to be associated with seizures.
However, our patient never developed a supranuclear gaze palsy and the presence of
ballooned neurons, Pick-like bodies and abundant tau-positive thread-like processes in both
the cortex and white matter on biopsy is more consistent with a pathologic diagnosis of CBD
(Dickson, 2002). Similarly, AD can mimic CBS clinically (Alladi, 2007; Jagust, 1990), but
the absence of PIB uptake or AD pathology on biopsy make underlying AD unlikely in this
patient.

Prior to the onset of her seizures and immediately after the first seizure, the patient’s MRI
showed only atrophy without enhancing lesions or evidence of acute ischemia. After the
sudden onset of fluctuating left hemineglect, she developed T2 signal abnormalities and
laminar necrosis without restricted diffusion. The timing of these changes, their evolution,
the fact they did not conform to a vascular territory, and the lack of restricted diffusion is
consistent with change due to prolonged seizures (Yaffe, 1995). Therefore we are confident
there was no seizure focus other than that due to her underlying neurodegenerative disease.

Despite the relative frequency of seizures in the setting of neurodegenerative disease, we
could not find any reports of seizures occurring as a complication of CBD. In the largest
case series of clinically diagnosed CBS, no seizures were reported among the 147 patients
(Kompoliti, 1998). Similarly, seizures were not listed as a characteristic of 14 pathology-
proven cases in another large series (Wenning, 1998). The reason that CBD does not lead to
seizures as frequently as other types of dementia is not clear. It is possible that seizures have
been underreported in CBD. Another possibility is that CBD tends to spare the medial
temporal lobe and hippocampus (Boxer, 2006; Josephs, 2008), areas of cortex that are
thought to be especially epileptogenic. These areas are commonly affected in AD and DLB,
diseases in which seizures appear to be more frequent (Rezaie, 1996).

We report the first case, to our knowledge, of unprovoked seizures occurring in the setting
of CBD. Physicians caring for patients with this illness should be aware that it can be
complicated by seizures, and elderly patients presenting with seizures should be evaluated
for neurodegenerative diseases, including CBD.
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Figure 1. MRI and Electroencephalogram after onset of complex partial seizures

Evolution of FLAIR abnormalities (upper panel) and cortical T1 shortening (lower panel,
arrowheads) one week (A, D), two weeks (B, E), and four months (C, F) after sudden onset
of left hemineglect. EEG demonstrates epileptiform discharges in the right posterior
quadrant, arising predominantly from the parietal region (arrow).
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Figure 2. Positron-emission tomography with 18fluoro-labeled fluorodeoxyglucose

Axial sections are shown in radiological orientation. Darker areas correspond to decreased
glucose metabolism, as observed in the right parietal, lateral and medial temporal and
posterior frontal lobes.
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Figure 3. Right parietal lobe brain biopsy (40x) showing characteristic features of corticobasal
degeneration

Gallyas silver stain of (A) parietal cortex and (B) periventricular white matter showed
abundant neuropil threads with occasional coiled bodies (arrows). CP-13, an antibody
against hyperphosphorylated tau, stained (C) parietal cortex and (D) periventricular white
matter similarly. Occasional Pick-like bodies were present (upper inset, C). Ballooned
neurons were present on Hematoxylin and Eosin staining (lower inset, C).
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